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1 

[&JJi3il] 3 — h Ho+y^f l/- h£ 3 — k Fo 

m^m2i ^ics-y httv— trae^fcit/ 
#&n*«&RJB i iH*©j§sms&#. 

[»3jfc®3] S±®*tTXD^XS»a«TfeSCl 
<t£#!Sit-£il*Bl **:tJ2 lCffi*e©JgKI£&#. 

[»3&®4] ^3'-^7X5H*«pLA2 9 17 > 
PLA2 9 0 5, pLA2910. pLA2 9 0 1. p 
RK248, PRK290, pLAFRl, pVKlO 
0. pVKlOl, pVK10 2J;Da5»6M3 

ns t>©-e*5 n t %<&m t-rzm&m i ~ 3 ©urn 

h fc 3 - k Hn+vA+tyi- h«^««3tl5 
[0 0 0 1] 

■$e>\zmv< #fi^## u xx7-*sa»£jjrt-* 
&*©&«;* n*:jfmis&#, *oBWte& 

•5. 
[0 0 0 2] 

[«E*©fttRfe«l;tf5S^«9lL«fc5<frsi!liS] Sffi 
*T?*^<©»£4*Jtri5<,>T. tfUXXir^gfftrtlC 

*i5n-rv>*. *©ftg«ti/TH 

3-tHQ^fl/-h (£tT3HBtPf^) ©**: 
* 'J V-T?*5* U - 3 - 1 KD+->^l/- h (fiTF 
P (3HB) tOf^C) -C&O. *©i*Stt»#<»^ 
ntV»5 5*— k*X(Dawes) 

>f > • -r-f ?a;w*Dy- • t>f 'n-i*y<ti>? 

£7X(Adv. Microbiol. Biophys.), 1 4g, 1 3 5H. 
1 9 7 3^#I) „ P (3 H B) tt, S«lg^«PT*<a 

kttJB) T*S;o<, LT*&«£. 

-->iftmt>flTc. 4*18836 3-226291 
fc±tl«. ya-FW*V^7>XATCC2 9 



(2) ^K^7-2 6 5 0 6 5 

2 

3 4 7fc^*fitbT7JP*>*#A-Siltfc<fcO#l3li 
8**6- 1 2STffl3-k HD*->7Myi-h 

(61TP (3 HA) tl**) £8Sgp£-f£T£fc. L*> 
U £©P (3HA) tt, &*»6j6»£>1 2*TICJ£< 
0, «®©^^U>S»** 

•5fe©T?»ofcir 
20 [0 0 0 3] Httfc#U #UXX^*«|*LTW* 
tyv-ar^KilT, 3HB£lft®JI!jfitt£j|ft« 

5 7- 1 5 0 3 9 3*J&«. #PI§Ba5 8-69225^ 
ttH«6 3-2 6 9 98 9*ftflU 4$ffiSB6 4- 

4 8 8 2 - 1 5 6 3 2 0*&*fc<k 
ntf.. 7MM»»jy*X n.-Fn:7yX£ffl^. 

>i**«l*4«cfctJ:0. 3HBi/j-tFn 
^A'JW-h («T3HVtO?^) t©*S^«: 
a? TP (3HB-CO-3HV) fttftStiS. N 

«K, KsKSSt LT. 4-tHD*->ffltt»T-^?n 
5^ h>-£^A-5CitC t fcO. 3HBt4-tKa+-> 
^U-F (4HB) .!:©&£•&& CBTFP (3HB- 
CO-4HB) £M&) *mz>tlZ>Z.t.tfi. If^tlT 
IriS. -tUT, ^©P (3HB-CO-3HV) ^P 
(3HB-CO-4HB) 3HV-$>4HB©j£#& 
^*SS«)Srt-eP (3HB) Oftttfc&AU 75X 

©T&tfWfc&^ttT^X^y^fcLT&BanT^ 
50 £. L/*»U H ©<fc 5 ten # U 

iSSitSlCtt, 3HB©xxy Fjfc9-£f££fc«>©J&5l§ 
M mm*, if*3-x. ->a.*o-x©J:3fc*»* 
gf&, x^y-Jk yj-feUXB t. 3 

HV J f»4HB©.i:5^ri3}?Uv-©n.xy FJ&#£f£-£ 

fcae»©«praff (3Hv&f^sii^tt, ^ntr^>K, * 

40 [00 04] ^©P (3HB-CO-3HV) 

P (3HB-CO-4HB) <DX.&*1fM**-frtktL 

1$BI¥ 5-93049 ^«c«tn«. yiDttXl 

Ol«iFA4 4 0*OL-3 3 8SfflK #«fc^lfi* 
^«RfHH8*K*«t UT3 - 1 F d*->^?U- h 1 3 
-kHD+y^tyx-hofti^ft (KTP <3H 
B-CO-3HHX) *t#6nrir>*. ^©* 
»^*tt?Tffltt«»*<lll«:ttjJ«*«fc*. P (3HB- 
CO-3HV) ^>P (3HB-CO-4HB) .kOfe* 
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(3) 

3 

3 - fc FD+S/T^CoA^S.^UlXf;^ 
ST-fe^VCoA^ttiSatdilffl^nife^Ilt-f, P (3 

hb-co-3hhx) <o-£fmmi£m<m^tts.£ 
Txa=e-r7.mm<op (3hb-co-3hhx) 

©£f£»3i?Stt£i$©S&©. P (3HB-CO-3H 
Hx) ®ftA***&?*bJ:?TflW«»;grnfcKS 

*afcfc*««-r*c£fc»*. sfc, #&93©te©B$i 

«» *^<5»RClft#*fflHaP (3HB-CO-3H 

hx) #©#ia**ii»T*#ttftjMw-*j:£fc* 

[00 0 5] 

[RHSflft-rsfc*©^] rintt w 

tosr, S#*©#«S£&3&JK4Sj^>;fc©»cXM!« 

e, $ & \zmt&-rttbT*&w&&fitrz tea 

o£. (1) 3-kFn*-> 

^W-ha:3-bHD^>"\^-9-yx-h*^«}jS3 50 

H*«*afrF'ifc»XUT#6n*»R<aft«:. (2) 

h t±?)vc o a u yfi'-aifiTiMiii»a*n&'< 

**"<l) BlloJMttNMfc (3) 1t*a*trxnt^- 

XlOf«ET»5!:tS«iit<5 (1) (2) 
fcB*©#itte3lfc, (4) ^^7XSHA«p 
LA2917, pLA29 0 5, pLA2910, pL 
A2 9 0 1, PRK248, pRK2 9 0. pLAFR 40 
1. pVKlOO, pVK101> pVK102,k0ft 

~ o) ©v>rnfeice*<!>#jnE*fle. mc (5) 

(1) ~ (4) ©Vim*MC«B«bfc»R<E«#S« 

[0006] i. ^^©^jfierjcfc-DT^se 



1#B8¥7-2 6 5 0 6 5 

4 

P (3 HB — CO — 3HHx) ©#jS»firPfc«fcoT» 
R<E*Snfc*»W©»R<B»ft:*«lf|-rsfc»C»« 

T©^rs*a*©*tffisrc»<5. p (3hb-c 

0-3HHx) S:^-Clr-5S»<fc03ie : ?7'f^7'J 
— *ffr«U *H"CP (3HB — CO— 3HHx) ©-& 

aaew^a l \z An, atfticp 

•( 3 H B — C O — 3 HH x ) <D&i&mmmv&M¥k& 
ajw-rnwr. p ohb-co-3hhx) ©•&«£»£ 

[0 0 0 7] ® P (3HB — CO— 3HHx) 

tt. P (3HB-CO- 3HHx) 
£&fi#DNA£#iffi#S}U CfHUP*fc:£DttWrLfc 

©dn a wtf-sa-iiu ^99—^37, 

[0 0 0 8] P (3HB-CO- 3HHx) S^JftT?* 

7XD^xH©a»Tfcnfcrv>r*rc>b 

<k<. 7IDttX *^fcfX FA4 4 0 

(t, 7inm A-fH07-f9 OL-3 3 8ft& 

[0 0 0 9] P (3HB-CO- 3HHx) S-&JtSt* 
5l«iJ:D»fi#DNASili|»St5*fttl/Te. 
V— V-(ManDur)S©7jft (5?*— ^ • 

• ■ A'-ftni?- (Journal of Molecular 
Biology), 3#, 2 0 81, 1 9 6 1^) Wf^n 

y?xs r*K»*-r*.«iiH»*-c*ntfv»rnTt>«k 

ska^-c^s. «»»anfcDNAWfrt^6as 
^s$©DNA*am-rs*t, ^^Tisa^fisttt. 

a#©^^^-S;fflV^t#»i5 0 0 0~2 0 0 0 0« 
3X3 H»5V>B77-y'C5'^-S«V>5 
t*« 15000-3000 0ifiSM@JS&««-r-5. 
DNASrM-^6j8S!a:SS*flSlD^-r^}StLT«. IS 

mtf««jBB*fflv»s^*7«o-T-xy;p&fflv>5*jS 

(tl'+a?- • ^n~x>i/(Moleculrar Cloning 
), 15 01, 3-*F • X^U>^« A-/t-» 9 
#7 hU— (Cold Spring Harbor Laboratory) fHJK (1 
9 8 2f) #«D fc£V»m-«>J:<, H*tf. RK2 

©««KH#-r««i«*^rr<5t^^-^x5 h*. m 

Atf. PRK2 2 9, pRK2 4 8 {.i?\—r)V'Hr7 
•/^T'JtD-^- HIS, 2 1 91, 1 980* 
#D , PRK2 9 0 (yn->-T^>^-t->at;P 

• 7*7*3— • -y-fX>X • USA, 7 7#, 7 
3 4 71, 1 9 80*) , PLA2 90 1, pLA29 
0 5, pLA2 9 10, pLA2917 (J^t-t*' 
*7-/WJ3)"Di?- 16 IS, 9 5 51, 1 9 8 
5¥#B8) » pLAFRl (S?->(Gene). 1 8S, 2 
8 9H, 1 98 2¥#I) , pVKlOO, pVKlO 
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(4) 

5 

1, pVK102 (^5X3 FOMasmid) , 8g, 45 
M, 1 9 8 250 . **^tt. RK2©a®lr||-r2)® 
«*S0IS9IR-C«1 0 iti Liul Lfc *>©&£*«£# 6. n 
•5. 

[0 0 10] ^*-:7*5X3 Ftt. Jfe&#DNA£:»r 

DNAKH-taiite-r?.. £©»*§«. t4dnau^— if* 

«*&£fc^©»rK-i:^*-:/?X3 F*«S£bfc*g 

fefi3©Jfefefl^NAttffr&)B^*tttoDl::, P (3H 
B — CO — 3HHx) ^-CtSillciii^mRNAS 
ttttl»Sb, mRNA£8SLfc^n*&cDNA»r 
Jt&^i-5*» «^a5-- ^D-->i/(Molec 
ular Cloning) , n-^F • X/'J >4f • A-A- • 9 
sK^hU-CCold Spring Harbor Laboratory) fflIK (1 
9 8 2^) #86) £5fWBLTfc.fct>. a£^7-r ^ 

•5 7— • pu—~>if (Molecular Clonln 

g) , 3-JVF •X^U>^' A-A-- 7*5h'J- 
(Cold Spring Harbor Laboratory) tfJJK (1 9 8 2m 
#RS) » 

[0011]® P (3HB-CO-3HHx) 

LVfX) SBt#-r*&»fctt, P (3HB-CO-3H 
Hx) <£-&^77^sa«tC^Si!LS&iSL&^ ^Sg» 50 

£*»6«±©ftMBM*&H*i*-©&*iEiU 
TP (3HB — CO— 3HHx) ££t£T#£>i§ifiTP 
(3HB — CO— 3 HHx) £-&j£T£ftHS#*SSiJ 

^to oi2] cict. ^siaattVi-rn©*^Tfe± 

<. fl*tf. £*M6. X*S. T*8&£K«k3£ll. N- 

[0 0 13] ^»6fil±©ntliiHS«JSI*i«-©^ 
mtr *fciftt«, &*!Ei:LT&*&6&±©«l|gg8 
l«JR£WmtftV>««T»!), 0S*.tf. x-fcfX 
(Dav 1 s) ©g4>»J«!*>M 9 &4>mmz®m\Z g/MB&fi 
^tf^3>t3*5)l/**llDUfc 1 bOSrS*«»tb> 

- X 6 £Ui© JftJiHa&H Afc 

ISifiT**. ^3fiSc6«±©ttffiKaH*H&»lt-<0^ 
SltUTP (3HB — CO— 4 HHx) <£-&j£T£-5fc 
Jftitt. ^^iBtUT^9!S»6£(±©fftflg|I^SJE«1- 
£#*riff. fit?, |Si*aiK:#LTg$S£+#fHIBL, 50 



&M¥-7-2 6 5 0 6 5 

fi 

fcgife-C&D, WAtf, ^-fcTX (Davis) ©g'>lgift^ 

m 9 mo>®mzmmz.Mifrfmmtt 3 > 1 3 

SaiillUfc^&g^iglS.fcU £^3-X£4SiiB»6 

®^SflJE*ii#© 1 / 5 &Tf\Z LfciSifiT** . 
[0 0 14] ^S5ft6«±©ffl8iBHaiKl«tUT. 
ntSg, 09*fcf> 3->}fi» AMIS* -y-79>7-t*, iJ-> 
77 7-i. *'J-m A-AttK 

m*. ma. *fbti.^ teKK. en***. ^ 

*D->K. x*>8. 7?U>&. *W"f 

>K. a;p3^>k. uyi/>8. uy-^ffi, sux 

)W3-)|/. Tt-U-i )V7)Va-)V. fVi,S.?-)V7)VZ\-)\, 

[0015] &&mm&mv?tmmz-o»T. p oh 

B — CO — 3HHx) &fc<!)&m*m'<2jj&tLX 
tt. X^>^5u/^BtJ;0»!fi-rs*S (7 

#7-9 SCHt— (Archives of Bio 
technology) , 7 1S, 2 8 31, 1 9 7 0m , fiffl 

&S#£^#n-x*A-:i-;P©ia&£!£«; 
(7*— 7X • • A-f ^-r-^y D5>— (Archives of 
Biotechnology), 14 3t, 1 7 8K, 1 9 8 5*) 

fciK fit. *S^f*P (3HB-CO-3HH 

x) ©^ae^©Ao&jgse«Sf**^sfe*tc»^ 

V^iMlAbfcS. ^SSISc 6 K±©fttlg@8it«!jH*i« 
-©^ai-tUTP (3HB-CO-3HHx) 
t?^S^-CP (3HB — CO— 3HHx) ©^JE3clB*< 
(ETF, -&fi6tB»*l*i:"?^) SS»J-Tn 

[0016] ^tg^*sis»'Nae^7'f 

5— • A-Y*n$?— (Journal of Molecular Biology). 

5 3g, i5 9i, 197 om^m , mtfbKVVJ* 

WV- X- • X^tf-f^EOS?— (Methods inEnz 
ymology) . 6 8i, 2 5 31, 1 9 7 9*#R8) , 
pHj£ (ae^SfpTX3LT)P (»K«:t>-'1'X>x^7 
^fflfig) #BS) J4i**t#^e,n5. 3X3 F^ 
99— 1»7r-^^^-*HJffl-r«)*^©»H*A 

v i t roA>y^r-i?>^ («*.«. ^ffiii 

(») ») mnm-n*%. ^^-^xsh 

*S, ^7X5HRK2l:S4t5trfA, t r f B, 
r 1 x®«£^A/TV>**£. SS^ffi {V*—+)V--* 
7"'/ti'f l J*Pi'-, 16 1S, 9 5 5H, 1985 
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(5) 



#K¥7- 2 6 5 0 6 5 



a<teH*lt-©^5fliRtUTP (3HB-CO-3HH 
x) ££-/£T£*i3*6tt, ftlcS«Lfc^«B>C«^S 
*^#r*ii^<D«f«6tig--Ccfc<, P (3HB-C 
0-3HHx) W£j£©#a$£S^£#8;fc. BEfc£« 

[00 17] fl-^rhft7- tftt, 

;UC o A 'jy? 7th7t^CoAA^j3 
-tHP+->mCoAi£^t5. ClcDjS-fcFD 
t'^fJl'CoAli, P (3HB) ^i©fcft©3HB 

-tf:fcj;tf/3;&te7-fe h 7±^)VC o A U 999-" tffi§ 

CMSnSTtfACoASr, P (3HB-CO-3 
HHx) &f!L<D3HB<D*:;-?—3.-y h£LTftft\Z 
Z.tl\zML. P (3HB — CO — 3 HH x) 

7ir h7tt)VC oA*) 99 9—V&&?&mA2Wt 

mnm&mt. 8-trbr*<7—v*$£zt/&it\t7± 

hTt^CoA'J^^-giStt^UTfet), r 
WCoAl P (3HB-CO-3HHx) 

m$>s., ^^*6«±o^*ag£^i.o#>!e*ii(i-©^ 
mtu &mm&mmvfc.mm-vm&vr£m&, p (3 
hb) *itsmm\z&mT2>£twe&z. in&eoag 

^tt, P (3HB-CO-3HHX) W&f&l&U^zm. 

P (3HB-CO- 3HHx) «D-&/£ 

7t^CoAU^^-Hief*ttTV^ViM 
(ESMfctP (3HB — CO— 3 HHx) <D-&j£jHg^& 

[0018] (3) mmz, ^momntm^mit 

-&l«tE^««<£^?R»6K-h(D«)iigi3ig«bS« 

saitfc^, (3 hb) £!Wuec*mi,tv>* 

S> W&fcf. **/-Jk x^y-;K /d/v-;k 
?9J~-)\,1i.Z* yj-feUX W«6S£> flIAtf, I* 
St *X>Bt 3A*8, jgSK> ?Lit 

[0 0 19] SSfS^IB^^^jitt, KfcEttLfcjSrSc 
m%.\i. X9>7 1 ?y9B\z£r)% i &-Fz > fi 



8 



»@<R-r-5^fj*t?'b«fcV^ ZZIZ, M&fe&mZ'Z>^T 
-ir h^5— t?*J J: U7± b7±<?)lC o AU 
^*-i?JSf4£W£LT<b«fc^ (fc|A«, -fcx7(Seo 
i0 ior)£©;£j£. A'-f^-->-5^;P • v'i'-^KBiochemic 
al Journal) , 1 2 5#, 5 5H, 197 1^#» . 
[0 0 2 0] 7XD^XMWB^=&1t±tUfci§-&05 

B&m&mt* m^wzxtiznit^*—??** h 

n*. -tntj)^., P (3HB — CO— 3HHx) 

[00 2 1] P (3HB — CO — HHx) S7I 

20 ^Hte&#<fc975X3 K£»ttm$i 

[0 0 2 2] 7XCHE:J-XJBa>£©7 , 5X3 F»«$?iJ 

-e«fc<» 08^.fi, c*v-xw>-x>tf 

-Y^tD^— (Methods in Enzymology) , 1 0 0#, 2 4 

3i, 1 9 8 3^=pj) &mm-ez%. *BBm> 

^-SfiJ^-r«S^O»gJ»Aj*«!IA«, Tp|R<JD i n 
v i t r ol\y b&m^ZJjmtZZ* 

[0023] ewota^tuTB, fcm&.6&.±.<?>mm 

40 ->aiU t7(Esherihia) «, v'au- K^X (Pseodomon 
as) m. T^uy^-XJSCAlcaligenes) , 79urt9 
7 ! -U9A(AgrobacteriiiB) m> ^^^A^^U^ACFla 
bobacteriun)JS, If^U ^-(Vibrio) Jg» I^rDA^i' 
-(Bnterobacter)M, U yif^A(Rhizobiuiii) JB, 
a/Ai/^- (Gluconobactermftif. 9yAfS^9 
rU7, A'->;UX(BacJlIus)«» ^OXbU?* 

^A(Clostridium) hA*->;PX(Lactobacillu 
s) S?> 3 U^/N'i'^U'^^CCorynebacteriuin) JB, 7 
)V7.nn99— (Artberobacter) XM/7"h3y* 

50 X (Streptococcus) mts.£. S&ftSItbT, X 
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9 

yh-7-f-feX(Streptoi»yces))ll, 7 9^ J V-Y-fcXtAct 
ioomyces) R. J 7<Nocardia)«&£atagtf 5. 
n*. Sf#. *ZfCfeJ:fr». 
[0 0 2 4] 2. »e<E&#£fflV>fc#fi£#©««;fr 

P (3HB — CO— 3HHx) Ztt&l' 

^ig!S^<D**as-e»«S58is. mm 
*©ffi©*«*«sovim*^«f®b&Js% (p 

5~8%»CffiIIS Lfegifc-?, Jftg&ftti 2 5 ~ 3 8 "C© 
ttHTT, Sf^WlC 1~4 BiS«-r-5^tlr<tD, P (3 
HB-CO-3HHX) £8fi££l,TB#rtfc£«(£ 

•a:, -?•©&. d©*s-&^*in»R-rntfi^. *-&v> 

«. P (3HB-CO-3HHx) *gE#^-T-5fc* 
Ktt. ^KK^^K*»6£Ui©?ft)i&lia®lS&-&tI 
iSisftiH** V>«iiliSt» 6 &±©|fcJ»Ka4&S££*fc^ 
^^iS&^A. ^^ig£W1-©^i!gT?»S^ifi, *S8t 
ifi. *Offi©#ta&««£^ISLfcV>igiSn?, pHIJif 

Sf«ias«2 5-3 8x:<ommr. 
mm. *-©to©#«**si©v>-fftri>, «*. 

ft. tg«iafltli2 5~3 8'CO«lT, #Att£l~4 
B»*-rs:ii:tC«fcO. P (3 HB-CO- 3 HH x) 

mtbtisTm#mz&mi£it. ■?•©&, £©#«£#£ 

[0 0 2 5] ^S£«1.©^!BibT^MS:M®-r 

^*ig«^ig©5«eJi±as*^^^iit*< 

H-o&kmmfr ;rn&©sjt», sm©p oh 
b-co-3hhx) omi$.\zi&CTm%.mz.mi<£. 

^5fl»6«±©»iJig88a^S©*ifc*tiiS^S^ 3 
[0 0 2 6] iSS&&6«±©ifcl!BWa&giLTtt, & 

& yx-AJA, Jfeffi. «», Bc», ^ttfifc 

if. J&K66, *^n>K. x#>86, 

86. 5«>U>86. *v*>m. /VVS.?>& 'J/V> 

-^©x^xJP&ifasjitfsn*. 

[0 0 2 7] 6 £U:©«lJiWa&Sf «*©&&« 



(6) !t#P8¥7-2 6 5 0 6 5 

10 

V;H*-X, 77^h-X. #7;7h— X. TA/.&Aa 

?&^2n*£H!Mfeft£. «»7Jt/3-;Mii, 09;t«, 

x^/-;k -funj—iw 
z. fytux *r«66«, nz.\t. »bs, 7-thBf 

86, ^Dtf^VK, *X>St, 3A*B6. SHB6. a 

X>B67>*x?Afc£, WS6£. WWhU 
10 £A, «K*'J^A*i;» 7^-7*. T>*c 

x7#x. mm. 7$/b6, metmrnmnu 

if*t#tfStl*. tttlUStUTtt. o^m. {flAtf. 
U>tt*U9A. 'J>66:*-hU*A, >J>nA^9A 
fc<Jf, #'J£A£, WAtf, iSfcrtU^Afcif. *;k> 
£A£. &fcil)Vi'Vk.l3.E. v^*->?A 

St, «*.«. «fl:V^*>CA, 5fcffivy*->? Aft 
^f. ±h'J«^Ait. ttfc*-hU9A. ^K^h 

(0 0 2 8] LTtt. 75786, 

DUX 7^/'<7^>B6. jJVPx^X yn'JX 

->>^£, ^^hs, ^^h>, *tfsy 

86, yU->;^U-». 75-^77->, 7?=;K 

5>c, h^5>bi2» if^^&H, jammxm 
s, »ex+x. «x*x. *». *^x+ 

5£7 X, □->Xf^7'U*- *J&A». ^Ilfi 

~>h-». ?5>, 7^X>, 7*'JX nn 

to o 2 9] giBf^$nfc«s^©a^e©iaiR 

att»UT^6n*S6»B«:Si'na*;i/A«&ffi^ 
T. ttWffiSL, XMi^Mitft. »3i^fc«k0 

tO 0 3 0] 

it. *»^«*>*^HlBW»CfE«Sn5>6>©-ett*V». 

#UXXxJI/^l««B^ffl3g||«c*3l#Lfc. 7 
xn^^-XR©Bt!|ctLT, 7lDm +^lfX(A 
erononas caviae)FA4 4 0«c*ffiffiUfc. 710^ 
X ^VtX FA4 4 0SN-/f^-N--hDV 

so ify =.i?>«km (^«»x#*ft». 6 6H. ttaasAB 
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*£&l¥£Si (g®figHiJK) #JKD £JSU ^S&ff 

oit. -ebx, i ^^-ha&D3D--*tSi!)i o om 

Kfc5J;5K:MM (0. 5X^Jlo— X, 0. 0 1X66 
•Tif*'/>>A, 0. 3 X»K-rt U 0. 7X» 

&-#D£A, 0. 1 %Sft&7 0. 0 196 

-f-^M+X, pH7. 0) «^«»lca^!BStt5£ 

3Dn-l 0 0 0 OfitCttbT. MMS^lgat, MP 
A (0. 1 5XAJP33=->». 0. OlXSKKV^Sx 
^A, 0. 7 96U>K-#U£A. 0. 3X'J>ffi-* JO 
U£A, 0. lXJS&T^X^A, 0. OIX-Y-X 
hX*X. Ira 1/1 0 0ml HJ h>X- 1 0 0) * 
^igifii:. MNP (0. 1 5 %/VlS.^>Wt> 0. 0 1 
Xfifc&Vi^^A, 0. 7%V>m-*VVl*, 0. 

3%u^k-*u^a. o. o ixmmry^-vj*. 

0. OU-f-XhX^, lmi/lOOm! HJ h 

>x-ioo. pH7. o) -en-en© 

3Dr:-Sr^yj*L«:. fUT, MNP«5?f&ifi©:7* 
L—b£3 0*CT5 BW-f>+a^-M,fcg, xy> 

2 0 Omg/Uy h;K»xy>^7 5/^B*-&tJ9 5% 

©x* j -)i>mm& i o m i 1* tj&rrv- icatf, 3 

(*y>'/uBH2. looofg) -easu. #uxx 
xm^atmerT-axim (^^ie^ia«s<*> out 

[0 0 3 1] J£Sgfl|2 
#cfc, Txn^x©Jte^7-f^5U-*^Ufc. 
7ID€tX **bfX FA4 4 0«c£2 0 Om 1 <D 
LBSi (lX'f-^M+X, 0. b^7r- 
>. 0. SX&fc^MJ^A. 0. lXiOlO— X. p 
:f H7. 2) *K 3 0fC-I«S8l/fc», 1 0 000 

r pmTi oftmm>b#m-rzzt\zj;r)mmi,r z . * 

UT. ^fflSffSO. O1M0KUX (biHa^S/*^ 

h U ">AigS£ (KTTE^JStBf^) 5 0ml 40 
KHSU 5 OmgCD^ft'jy^-A&^lnL^, 4 
■C-C3 O^fflftBLfc. S6fc> 50mlOU(55!> 
y;t^K*HJSA*#WT*TEfc&£8s;6uU 7 0 
"CT7 2 O^HttflUft. r<D}KSSti*T?&aia> 10 

0mlO7iy-;i'->nn*;|/ASa! C&SJti : 
1) *»JnLT#*»fc8Mlsi,fc«. 1 0 0 0 0 r praT 

lo^ws^ntb. ±s»fe/ixy-*£«y hr» 

fflt GSSitl : 1) »f^t)DIC, 1 0 Oml ©^nosfc 
*A&?«£m>Tll«©8*t££fTt^ ±B*ftAXy— 50 



^ffl¥7-2 6 5 0 6 5 

12 

)VV.*y h-cm^zmOfcL. \d—*-\ZAtl1t. £<D 

±m&m\z- 2 o < cfc#«JL&x*/-jp£^uro8s 

iDbfc#e>, WmbTg&&6#DNA£#7X8r?# 
^Bt-5dtlw«fcD. TXD^tX **HXFA440 

[0 0 3 2] ftSnfeSSfittDNA*, WISBMSSau 
3AI-pIM»l/fc«, SKffa-^S (^^3.9 
— ^□—n>^(Molecnlar cloning) , 16 41, 3 

— ;i/H xyyc/if a— a— 7#5h'j- (cold sp 

ring Harbar Laboratory) HiJig#JS) (C«fcO. 5~15 
*0JflS*t©DNAI&H-£tt88*itKL;fc. ffldf, 
-^5X5 Hit 7XD^X«T8Sii>J!E;&pLA2 
9 17Sffifflt&. IKD^XS FfcfWfgBMRBglH 

Btmwutmm ?a--></ 

(Molecular cloning) , 13 3H, 3— JWF X^U> 
^ A — A — hi) — (Cold Spring Harbar Labora 
tory) mW&m) »I!l/&$MDNA»t 

[0033] wnnmz, mxtfj^^Km^m^xfi 

ofc. S»t>. ^lllDHlft£lmlOLBStl;-0 
6*«aU 3 7tT-ISII«iL&. ^LT, 
0. 0 5m 1 ©fc«SK£5m 1 ©L BJgJfilcAft, 3 7 
■GTS eiC 2 93ffllg*Lfc. JgBScfc 10 0 0 

0 r pm-Cl 0#ra&<fc#»LTB#£|5IJKL;fc&, 
0. 1 m 1 / 1 <Dm{tH)V'>VI»m&2m 1 ICiBSbT 
4 , CT2^fMScBU& < , 1 0 0 0 0 r pm 
•PI 0^fW^»IBLTBI#:SlBliRLfcg. 0. lmo 
l/l©^b*^i">A-0. 0 lmo 1/lOHJX 
(t Fa + ->^fJW 75/^^>^}8t0. 2mll:i 

SU B&T^:/5'J-S8»cO. 0 1ml£j$flPU 
S51C4 5»raatLfc. *l/T> 4 2"C-C2^KifcB 
1. 8m 1 OLB18M&mabT3 7 < CTS5 
fc2l&|B]iJtfiU C©«#£mBL,&«H;:2 5mg/m 

1 Or h 9iM * 'J ^fc^TT* L B*^tSflfi±fc^ 
I/. 3 7 < C-C2 4mm-{>^^-bLft. ^OteZk, 

io 1 ®ss©xH5-y-'f^u>icWtt*^'raDx- 

neonn^-iOJMUS UV-X"f>-x> 
If-f^EDi?— (Methods in Enzymology) , lOOi, 2 
4 31, 1 9 8 3¥38fJ) Sffi^X, ^7^2 HSSiH 
SL.fc«. iSiS'i>»(»ffi (^E^3.7- ?n-~>if 
(Molecular cloning) , 1 5 OH, zi— JH« X^'J> 
^ A— A— 5#5h l J- (Col d Spr I ngHarbar Labor 
atory) fflfK) *fflV>T^7X5 HrofllSSffofc. C 

[0 0 3 4] HJSW3 
TXDttXOBtttlT, *JS«sjl-C5l#L«:7xa 
^^■X ^-v bfX(Aeromonas cavlae)AC 0 0 4ftt©tt 
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TffiflLfe. TlDttX AC0 0 4I:* 

10' {Hg£©T-"h7-iM i/ U X'ffittS^-Tn n -- 
*&fc. 

[0035] %znit7-v?^ 2n>\zm&*7F<?%: . 

n^ft©3DX-*xh5lM*U>*^r-f3MM5S JO 
& £ t- h> =7 iM i>V > -5 M N P HE5?»«fi i: 

tc^*«t5i;-ci o o o ofswyy^ufc. •r-h^-y-'f 

? »J >*t*t5MM«^««©/l/- M4. 3 Ot:T 
3 Bra-f >*;i^-hbfc&4r©#jSej*t©4>T##l, 
fc. -2f. r l« 7iJ-f ? U >mt5MNP«^S« 
©r/U-htt. 3 0'CT?5HW-1 , >*3.^-hL,^. 
^©X^^^ftCiOJfefiLfc. *•©«££. X 

Z. 3 LT, P (3HB — CO— 3HHx) ©£•*£» 

^S^trlSfM-*^ n-x >ysnfcn nx-* 3flH 
&. *n6©5^©H03Dr-S, £tTAC118 

[0 0 3 6] TIDttX ^-VfcfX FA4 4 0, A 
C004, AC 1 1 8*1 0ml ©LBfcifi (AC 1 1 
8ttfh7^i"J>&MU&LBS)(!!) OAo&= 
A79X34>3 0'C-e24l^fflffiS«*L/t. •*•©&, 

-£-n^n©«*&«>. 1 m 1 ©^3Sftia*fcfi»b&t> 

©*, 100ml©, M9G (0. 6 % U 7" h U 50 

0. 3X'J>8-*'J^A. 0. 0 5%^-fb^-h 
U«?A, 0. 0 lJKififcT^X^A. 0. 0 2 4%I 

0. 0 0 1 xmtetDV-sVk. \%tf 
;io-x, 0. OlSS-f-Xhl^) JgifitCAn. 3 

ot:-e4 8i^iw«a«*Lfc. #e.tifc««jat«pimi 

©#a«»*»i^fe. 1099ml «ko#e»nfc»*^ 
». 2 ®»#*ife#u x?;-)\,-ei®&# 

bfc&, B#*3i«&, fc&Lfclg. %«B#Sfi*aiJ£ 
bfc. ■£©&. ^DOsfUVAl 5mlfc^jlSa#:*!B» 40 
L5 0 , CT?2I^WttBbfc. -£LT, «7i/h-=r>No. 



#§B¥7-2 6 5 0 6 5 

l©at*K»::«fcD»ifiU ZZlZ, 4 )Vfr- 

(7 K/t>T-y^tt«. PTFE^-f :/T0 5 0A0 4 
7 A) {c«tO»ig-r-5Ct»cj;r). jt#8ii*l&DISfs^ 
&. 3£>fc. ^©^DD^;i/A^IRlC4 Om 1 ©;*:?/ 

-;p*gsiiDU #Uxx7\^*i£JB£i**:. fl:»»*j$ 
£>#«U ±8*8**1$* ftjKLTtf'JXXT" 

;p*#fc. « 

to 0 3 7] £#yxx7^as*«tu&&. n^n 

U xxfiP 5 ~ 7 m g * t> d a *;PA 1 m 1 
U 0. 8 5m 1 O*0> S-frtO. 15ml®a%8 
SSsftlLTfe&U lOOt^HO^Mttgnci: 

ICfcO. 3tf'J V-©##!ft©*^XX7\U#*#fc. 

cm*. 0"C©?k*T?+^aib» «£K7> ; EX^A-C 
fiSfttLfc&g*0. 5ml *8sinL»L<fl!#Ufc. # 
HLT2Slt»«l3-a-fcS. TSf!©W«l®*aS:a!<ffl 
mL^©*&f£*##rLfc. ^Yfcf^'J-tfx 
fD7hif 7 7-f-£ffiffll/)5:. tf^'J-^fX^O 
Vh^77tt, HP5 8 9 0II (ka-W I- 
-Fit® *fflV»Tffofc. &fflbfc*7Att, J&W 

5 C*J5AP5g0. 2 5mm, iKBSJSO. 2 5(jm, A 
7Ag3 0m) T&S. fifttt, $JfgiI£6 0 , C 

T?3 0^MfT^. *©*8t/»©*re#«UT. m 
»fiS2 4 0t;*3$HWrTofc. #StlfcjS**^l 

(±W) fc^-r. ^nc&wr. aci 1 8©**t, if 

;Pn-x*«l-©^*iBa:bTP (3HB) *$«•?£ 
fc. SSK. -fexT (Senior) S©;£S OU*tr$J])l> 
• ^(Biochemical Journal) , 12 51, 5 5 
H, 197 1fp#]$) tcftoT. 0-irb**9— feffi? 
ttt7-fe b7±^)VC o AU tffi?tt*J81Sbfc 
U8;3I. AC 1 1 8flcttFA4 4 0«c(C^LTJ:nS©Jg 
tt^n^n2», 1. 5fS±#bTV>fc. ftt>T. A 
C 1 1 8«C^P-X>^nfcDNA»fM-ICtt. 3- 

b<?*5— t?aeT. 7thrtf;pcoA'j^ 

[0038] 
[«1] 
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7-265065 



15 



16 



PA E» 

rr% w» 












(e/O 




C6/C4(«ol/mol) 




PA440 


0.491 


0.00 






AC004 


0.430 


0.00 






AC118 


0. 394 


0.20 


0. 00 




PA440 


0.736 


0.08 


0.17 1 


AC004 


0.730 


0.00 * 






AC 1 1 8 


0.742 


0.60 


0. 05 



[0 0 3 9]*ffiW4 
7IDm *YtfX FA4 4 0, AC 0 0 4. A 
C118S1 OmlOLB^i (AC 1 1 8 ttx h ^iJ" 

3 o , CTr2 4^fWS®JS*ufc. ■ : e-n^n©a 

1 m 1 »^aftffl*{C»SLfc'fo©£, 1 0 
Om 1 ©MNPfgiftfcXn. 3 0tT?4 8l$Wjg&ig« 

[0 0 4 0] S«T*5FA4 4 0»TI1 jfUlXf 
C 1 1 8 ttrctt. - # U XXtJ^I*' 6 0 auc fcglii 

u #>jxxa-;nR^t«u<&ssnfc. -tux, * 

*;i/sP>KS^TP (3HB-CO-3HV) £#5 



[0 04 1] ft*S, *5Hfi09TffifflLfc7XQ^^-X 

* y tx fa44o jLm$m%m$i®-i.mms 
mttm mxm) ic^3¥6^ 1 1 BttttT^jitan 
t*i 0 . mnmmt. tiMfisB p - 3 4 3 2 ^-e 

X AC 1 1 8««, Il£8ffil££#I#IIBt$tfiW2S 
Bf (£#Bf) fc¥f£6¥2£ 2 BttW~T?3FftSnT*5 
0. 15ft#^«. £fft5Bfe^$gBP-4 5 4 4*r?& 
£. ^775 FpLA2 9 1 7B, 7*'J#> 

• 9-i ~?' fDV^-f— ' =t\st?->a> (ATCC) CDff 

I6##3 735 5 tvx*n*tiftmznrz. 

[0 04 2] 
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